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Abstract of JP20031 661 1 5 

<P>PROBLEM TO BE SOLVED: To provide a method for extremely simple producing an extremely fine fiber 
excellent in crystallinity and orientation. <P>SOLUTION: This method for producing the extremely fine fiber is to 
irradiate a laser beam on a prescribed zone of the fiber while giving <=1 MPa tension to the fiber which is an 
almost tensionless state. Thereby, the laser-irradiated part of the fiber is stretched and becomes extremely fine 
having <=5 [mu]m diameter. Also, a birefringence of the obtained extremely fine fiber is high, and the fiber is 
excellent in crystallinity and orientation. Since the extremely fine fiber is obtained by only irradiating the laser beam 
on the fiber while giving a minute tension on it, the extremely fine fiber can be provided at a low cost. Further, by 
irradiating the laser beam on the fiber obtained by performing the zone stretching, while giving <=1 MPa tension, it 
is possible to obtain a super extremely fine fiber having <=2 (mu]m diameter. <P>COPYRIGHT: (C)2003,JPO 
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]!)D5i:»3*>' 1 M p aiUTi^'Sri. i: . mmmt<D\mm'h^ 

«|c7)l:^2i/^$V^, EPiP5S:'3cra*^'0. 6 6 MP 

alJiTt'. l^-if^N-y-^SP D7!/<15. 8W/cm2 

1 . ow/cm2 tmmn^-^ik^. mmi5>x 

PD=15. 8W/c m2 S.i>'PD = 2 1 . OW/cm 
^<^^. 66-1. 6MPa^05S:^I^*Ht 

7ta:#J4il*li*^'+^i-lC®<»N--§.Hi(lCflJllT$il^^ (lai 

[0049]-:^. ®^ii*ic7)^i®t^{4. m 2 tcs^-r J: 
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*n5. SW/cm2 1 . 0W/cm2 i:Jti?6<) 

itV^ii-^lCioV^'CJi:, EnJll5i:^aa*<0. 6 6MPaJ.:il 

"fn^-^Wfil 5. 8W/cm2^i;c'2 1 . QW/c 
m2 h Jt«5Wli< . epjD3g:']*^'0 . 6 6 M P alilTcOi: 

[00 50] tfz, ]y-^J'i'7-m^PDti^2 1 . OW 

/c m 2 T\ EriSn3S:']*^'o . 1 7 m p a<7)fc # i,zmmii 

Mi:>mw^ii-xh^, mim4. sum. mmmuo. 
1 1 2X'$>-^tz. mm!mzt5\,^xmmmmti^~^x' 

( 1 ) {zm-i\^X%^Ltzt:ibl 0 6 O^t^TiS 

[00 51 ] ti-z. I^-- fVW-^gPD*i2 1 . OW 
/cm^X'.mmnifiO. 17MPac0i:^t3#/i>il 

^ ^ 6 m7.it-' "J Y m^Mz-m. § ^i-c o , n 2 

10 0 52] (SEM) 
^] US (A) Wli:, <7a =0. 1 7MPa, 
PD=2 1. 0W/cm2 co^mciOS^^il^^M 
IIJi-etLm^OB 5 0m<7)SEM^m$:*L. US 

( B ) IZ. IS,WltcO 10 0 0 Ofgc7)S EM^E^^^ 

•f. m^^k<mw,z\iv~^r^v-\/^y\t%t:>ti 
■f. mm^mmmmmiii^-x'h-^fz. tfz. ft- 

I R (Fourier Transform Infrared Spectrometer) M 

[00 53] [^mm^imm ori:, mmm 
0 . 1 7 M p a i,zm& L . h—^^izntmmmm 
mmfs.b \y-i'^-<v-mm^m^(^imzmt^-tx v- 
^mmm^'^\^. \y-'f%\.zmhwmmmm. 
^ti\<z^Vi^htihmmmm%tmm:mf<^ 

fz. #i)3lJS*^'3 0 0 mm/m in, 600m 

m/m i n , 9 0 0 mm/m i nS.t/ 1 8 0 0 mm/m 

i ncr,t^cr)u—f^'^'7-i,zm-hmm<Dm.m<^^it<^ 
yyy^^^t. mA\.z5^-txo^z. \y-^j'^^-mm 
m±tth\,z. n(yixtzmim.m!,i^mLxt5^ . u 

-^J^^-mW)^l 0~6 OW/c m2 <r)Kffll*lT'#il 
3lJg;!)^"6 0 0 mm/m i n<7)ii-^lCM!!$it*^fiSili-ft$ilT 
l^^, b-if^N'7-^^jg[A<5 5. 4W/cm2 <7)i:l=C 
iit,$aHrMEfi4 . 7 2Mm) <0||St*m^^. * 

i)-t-hmmm<^wm^to . loix-ib'o.nw 
{^miio5i^xh'otz. 
[0054] immmi(^m.^tmm!<Dmu or 



tc, EPJD5S:>]5rO. 17 MP a. U-if3felZitt'&J^il 
mcni^WmW.i 5 0 0 mm/m i n . \y—fJ^^-m^ 
^2 lW/cm2 ^ZfCl^— !f'iDS|iE#&^Td^htCi 

^nwzmmmtiiz-y^^x . m i stz^K-r i o f.zm^ 
0 ) i)-^c><7)wm.i^uzmhmm(fmMtfx<mimm 
A Li:, wmi^\^<7)m.^zmhmms^^mm^^ 

[ 0 0 5 5 ] H 1 4 ij^tyhij-i, j: 3 fc, n^fitzWm. 

^^•y^m^h(mM^^if2 0mm'-'S 2 OmmO 

^m^zi5\^x-mm5fjLm[:xT^zmm'\t^iix\>^h. - 

5 Omm<^igiBt*5V^T7 OX 1 0-3 lJLh<7)iSV^ffi^ 
I {4 150X10-3 (;ym>X-^\^WMmn%hfiX 
[0056] 

^Mm:WrMmtm\^z-:)\^xtm-th . 

[0057] Wmmh LTSH*5(:^ttMc7)5|^^#-f ^ 
ay6i!$i^fflv^fc. *»;<)^|.lilt{4. HflO . 1 S 9m 
m. 1igM6. 2 5X10- 3 , ^BB^|ig(i2 7. 6% 

x'h-^fz. m^hwmmimmimmi,zm5\.z^L 

mmm^ Oflt^M LTiI«Sr 1/— !f jD»@f* L 
fz. ^mmX'\±. m5\,z^.LfzmW.(r)^ux^ vY(r) 

^wmm. -t^xh-h. v-^mznthwrnrnmrnm 

ig^ 3 0 0 mm/m i n t Ltz, o LX%^tlfzn^ 

(Dmmm^z-^^ ^xmm(fmm^m\'^^rT-yfz . 
[ 0 0 5 8 ] 06 ik) mf {B) [z. m^cr)mm-h 
m/\^-ir;-^v-m&x\^-^tmMW Ltz t^cr>\^- 
^^^'7-^mi>znthmi<7)m.^twmvT^ -eii-rti^ 
■r. 136 (A) ^^(>h-f}^^xdi,z. mim:na. iO. 

18MPa&V0. 3 7MPat;:L. h—f^^V-m^ 
PD2-25. 9W/cm2 VXt^z IX U—fM^MW^ 

m\mi)a.^O. ISMPatzL, Ix— f^N-y-^Jg 

p D ^ 6 9 w/c m 2 u/:: i: # i^zMhm^mmtim^y 
tifz, ^commmmim4 . i u mxh o . wmm 
{i:2 9x 1 0- 3 x'h-itz. ttz, mmmij-i^niiittz 
mwt^miiie 1 7fgiziSLTv^fc, 117 

-X'h-yfz, 

[0059] -:fir. mm:ha^^i. imPaVltiz 

iS^U, U'-ifVN'7-^^JgPD$:2 5. 9W/cm2ia 

^izm^uzm-^ii. mMm^tixit^\ mi^t 

h^tifX'%^£i)^->tz, ttz. mmno^ Srl. 1M 
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PaJiJl±tC. ]y—fJ-<V-m^PD^2 5. 9W/cm 

[0060] ^^mmm^z^Lfzx o^z. i--!uye mm 
■iuye m&<^mmt^m^i,z^^j: o^t t)K'% h . 

[00 6 1] 

1 ] mmm 2 tii. o y 6 mm\<z x^-^^ 

^ 1 wmWMLX'i-^i a y 6 1^— L 
/^A*. i-^uyeW^\.zv~^m2mzWixmsL 

tifX'^h. 

[00 62] ti'. msi.z^sLfzmmm^-^x. -r^u 

yemm:. mmtia^=36. 7MPa. 
y-|^jg= 17. 3 W/ c m 2 tfO^fj^tcT !f jDf^^ 

#^ffofc. f^t^hv-^tmmmzi. y)%hfitzmm 

<rmms 7 . 5umX'h 0 , 1iSt)T(± 5 6. 7X10 

- 3 X'h-^tz. 

[0 0 63] dO'^x\ i}^i}^i>mm^ . mim:h<j^ = 

0. ISMPa, Ix— tfV\°v-^Jg=5 1 . 8W/cm 

mBii 1 . 9 Mmxh'omiibxmm(7)mmt:mz t^^ 
x'^ti. tfz.mmmi^46. 8x10- ^xh-^fz, 
msiz. i}^i}^mmim(7)SEM^Mt:^Lfz, msi^z 

^fJ; oiz. i-A uyemWWsbxmmi\L^fiX\^i> 
Zbifhf^h. ^co^jcoidt^, ff\'^<r)mil<^m!i^z\^ 

-if' ^ ^Bstf Lxmw uzm . mm^z^i 
ximizu-^mmMtmwt^ nt^zx*). mzm 
m<7)mm\Lti'^mxhh. :i(r>mmmx'ii. m&<^^:tj 
coTxmm^: !f»Mff Uzm. nMzmmm 
Am:nTx-u-i'm^mi^ t fzi^K m^<7)^:nTxcom 
m(7)u-i'i}\\mmwt:2mj±ff^j:^tzm. mAm:hT 

[0064] [mmmi<r>mmbmm^<7)^^ti or 

n%wzwm^z-^\^x . mmmimm^z. ^-/^a? 
t-^h<7^im^uzm-hm.m.x/mm^<^^mm.=f-^ 



[006 5] HI 5:^^^>i^*>l>ct at:. %(>flfzi 

^-y^SP*^'^c7)gg^AL*i"6 Omm-1 500mm 
cO^ffltlfc V ^xm.^ifi 2 // mOTCM-fb^ilT ^-g> . 
6 0mm~l 2 0 0mm<?)liffliCt5V^T{4. 

mx wibxi^^x%wmm% ^tix v 

L7!)^'60mm— 1 480mmOliHlIiDV'>T4 ox 1 0 

•y:J'l»*^^<^)SE^AL3&*2 0 0mm~l 2 0 0mm<7)|i 
fflt:*>V^T{44 5X1 0- 3 S]gc5DlSV^ffi5:^LTV> 



[0066] 

immms ] ^o^js^jti4. it ( i s o t a c t i 

c ) -;KU ratify ( i t-P P ) l3*^Bjc7)^— f 

[ 0 0 6 7 ] ^-f . X-X4fU-7-1*5^^ttSiO i t - 
PP-^l^-y h (Mw=3x 1 05 .Mn = 5Xl04) 

mm^i-t^itizx^xmimi^Lti. mm& 

<7)lSfil44 0 8. 6A£m, WMifTitO . 3X10-3, 

fS^B-fi:Jt{44 3. 8%-c-$>-:.yt. «^*^^miK*Sfcov^T 

SrSliSt;':!, 

[ 0 0 6 8 ] <j:v^T% ^^t^^mmm^m5i,z^LtzmWi 

1. 6 6W/cm2 tcIl^L, EPJd?S:'5^0. 0 2 2M 
Pa. 0. 030MPa, 0. 037MPa. 0. 04 
5MPa2SitXO. 0 6MP a<7)51^<7)mi^nfz. ^ 
LX. %^tifz^tl^'tL(^mmmm. (SD (Small Diam 

eter) ^z-y\^xmit^mm^Lfz, Ttm 

[0069] 

[^1] 



mm 


Won*) 


(MPa) 




(XIOOO) 










408.6 


0.3 




so 


31.66 


0.022 


7.61 


17.9 


2882.9 


0.030 


9.15 


17.2 


1994.6 


0.037 


11.82 


16.2 


1195.0 


0.045 


12.15 


14.5 


1131.7 


0.060 


14.21 


14.6 


826.7 



[00 70] z<r>mi)^^hi)^6Xo^z. mmM^i&< 

^j:^izm-^X. i!^i@^7)/J^$^g^i*^^#<i>i^•cv^|,. t 

fz. mmmhimm<Dm^mmt'm<^j:'^x)5*) , ^ 



iBmz^nfzmixhi>zti)^hf}-^. ttz. mmm^ 
^mtzMWimi^m^z^^Lfz. mmmiiso oisvj, 
±xh 0 , mimM^i&<^j:uzm'^x%wismiimm- 
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[007 1] 

[0072] tt. mmmstmm^z. x-x.t-'j-?- 

^it^aMcO i t - P P'^l^ y h ( Mw= 3X105, 

Mn=5xio4 ) mm.^:^^t^:itizx^xwMm 
^imuz, imm<Dmmi 4 o s . eum. mmmi 

0 . 3x10-3, ^^gitmi4 3 . 8%T-S>-5fc, 

[0073] i)^i}^mwmiz^ m9iz^-rx a ^v-y 
^g9oicfci^-c. is^^sti, ^co-mzmtm^mf 

^ixX^n^ 9 1 cO^St;iStt^^l^c?tm9 6 13 J: OS 
ililiKKOfBJ^g*-'. ^^9icr>:mi>zmn 
^>iiTV^SMg|5«9 5t:IR'9#(t'^fLl>. ^fLtcJ;OJ^ 

I.. v-y®#gS9 0tc{±, si#^9 i±tiu-rF 

^:-^-9 2AW^>fLT*3'5> U-TK^-^'-9 2 
I19tcs^f iot. l^-;U9 4co:£ffil3j±V'-yt-:? 



-9 3imif^tlXt5^. ';^rH^:-:J'-9 2 5:i 

y-yh-i5'-9 3^iIi^$StMLT 

^XHmthZ t ifiX'% i> . y- y h 9 3 tti, 
01 3t:S^t-i:dlc, :^$:fr[tiItWLTS®^:KriB**3 
^^c?)jD^ft$:fflV^7t. y'-yt-;?-9 3<^^'J -y h 
g|593aOi|idSt;:':i${ii:ilC|tj5mmf$)0.X'; 
7 hg|59 3 a|*l2r8K*i7!)^^ijtl.. y'-yt-^-9 3 
cOrtaStdi, -^uM.m^WifhtlXii'O. -'PUM.U 

*^i>v'-y@f*^B^fflv^T, gf^ffls^i 4 0°c, ep 

O^iJjijg (^Jaail-g ) ^ l O O mm/m i n t LTV 
-y®ff5:fir^o^.:, *»*^sy-y@#t J; Ot#^>iTii 
ZD (Zone Drawing) tmb\>^0 ) (OUm 
iilSl. lumX'h'O. mMmi3 4. 0x10-3 

X'h^. 

[0074] ortc. I15{cs^t7t:gs^fflv\ 
A-7-?&JtPD^3 9. 5 7W/cm2 tcH^L. EPJn 

(WT, SD (Small Diameter) 

0) mtz. Tim2^z. mmm. zDmmmsDm 

[0075] 
[^2] 





U-+f 
(W/cn?) 


(MPa) 




(XTOOO) 










408.6 






ZD 


14(PC 


7.8 


131.1 


34.0 


9.7 


SD 


39.57 


0.U5 


1.61 


28.4 


66877.9 


0.164 


1.62 


28.6 


63616.0 


0.2t8 


1.63 


28.5 


62837.9 


0.254 


1.65 


29.3 


61323.8 


0.290 


1.77 


29.0 


53290.5 



[0076] m2i3-t^ht>h XoiZ. v'-ymi^<Dm, 
U—fM^MW ^ ^ 3 C: i: ck -:) T # htiti s D i 

li.mm. 8u mi;xf<r>mibxmi<7)m&x'h o , m 
mms izi5\,^xY-ymwt:mhi'i,zv—^mmmw 

cr>^X'imLtzmmXr)hm<^j:'^X\^l. ttz. SD 

micomimmii 50000 mmtx v^/^, z d 

$:tTa=0. 145MPa, PD = 39. 57W/cm 

^ (Dmw^f^TX'u—ftmmw^'ff^f:it^i>z. #t 
$fflv%issi . 6 1 jjLm(DSDimm%(>tL. ^<rmmm 

Mn-ntwmmsEM'^.n^mi o\,z^-f, m ot 
^.•txo\,z. sDmmmibxmm\t^tix\'^i>ztifi 
hi)^^, svmimnis u— rryu-v-aytcj:!. 

[0 0 77] HI Hc, mmt. zDW&t. sm 



mt , y- y®#-d:-f ]y-^i\mMw<7^^x'^ Ltz 

mi:Y-ymwixn(>titzzDmiX'im\'^m^m^ 

wm^in. m^^Bti^mm^zii\^ ix^^izt i^mmtt 
fz. z\}Wi!i^i^-^m^m^Lx%(yixtzwmmx' 
(i z Disittzjt^r m^^mt^ < ^ o -c v ^ 1, z d 
tmt mi\,zm^ifwm^tLX a^.m^ uzw^^b 
(D^tmmx'^tz, 

[0078][ai2(B)tC, S DliltO^^ y i^gP^^M 
112 (A) *»^>;b*»|,J:atc. ll]5fe0iJ3OU— 

x^^itK ^mmmcov'-ymi^ Lx^i^htitzmmzi- 
-■fmrnw^m^fzi^^. 1112 (b) i>z^.txo 
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I.. 

[0079] [mmmimmbmmvr<7)^^t:i or 

^2:lll|^:^v:. I116t. SDiilJtO;t-yi?a5*>^,<;oSEM 
A Li: . SBIA Lc7){aSt::t5{t-I.Etiar>'«S#f$-S^ 

10 0 80] mi 6:f}^^hii^lXd^Z^ SD«{i. 
•/^a5;^)»'bOSii|AL*^"6 0 mm~8 0 OmmCOKffltZ 

0mm-8 0 0mmO®ffll3*3V^-C{i. lSS<7)^'fl:{i% 
TiWm.<rmM,mi. 25x10-3 J^LtcOiiv^ffi^r^L 

^di,z. ^^■y:}'mimnzxmmzmmtxi5^. 

[0081] *^]tSf?iJcOcl; 0 iz. Y-ymWizX OiSJ^ 

t3iEr&i$-ii-/i i t - p pmmizu-^tmmmmmt 

[0082] 

t^J£^J5] 111 7tC, *^BJtCt^aS3tSSOS'm 

*^j^s^-t« Mii^S6oo{4, ±^z, mmmmmme 
1 , »)jtm6 5 . «^K^a6 7 . Mmmm7 om 
^-i^'3K^^,7 1 mmmtumse 
t^m ^ o(t 'J 6 3 i: , y 6 3 5: mmmm 
^^^mmmmmw.6 2^mtxi5'o. o-)i6 3^m 
wmmw. 6 2 1 i 0 F;f^<7)^T-iiiiKiBti)-ri> zt^z 
iO, 'J-;^63fc^#o^t4>i^•rv^SJ[IiSit^H)fr^^o 

[0083] mmmmmme 1 *>^>iiD tij$ii/::isji 
{i, ^nmc^mMmme4^zx'o^^tifzm. m^m 

HSftm 64 1 mmm e 5 (nrnx-i^miji^m-o tim. 

^tifz'ik. wmM(>5<7)i.i5\<zmi^hixtcm\\mm 

[0084] mmumue nt. mmm^'ssihtz^ 

mm.(>9^:mx.x\^h. 'j-zi-esicji, ^tiitK^s 
6 1 *^ jM 0 ai $ fitzwmmimim ^m^tixh 

0 . EIIeIEI&^M 6 9 J; 0 U -;l^6 8 SrFJr^cOHlte^ 



(ts^i:*>'T'^i., iiwsM7 0{±, ^tiiai^se 1 

6 9 LT . iHmai^a 6 1 CO U -yl^ 6 3 *-4> jM 
OtBtiltttfOjEg^i:. 8i*t^]Riia6 7cOU-yU6 8-C' 

•9 !f»7 1 t-^i>m^ttz\y-^%\.zn'rhm&<r> 
mnm.. Ri/. m^mm6 4tmmme5(7)mzm(> 

tifzm&l>zij>t>m:h 5rl^-t !> Z b ifX'% h . 
[0085] 5{i, -ec^llIISfl!i*W h'aJ7 2. 

m^m.1]\^c7):ff-t ¥'m7 3lZXy-^ Y-^m^zi^-^^tix 

{zxm'&<^'m^Mz^^^fih, Ltit^-yx. m^w. 

6 5 cO^^iaaSr-^tiNH^-r-g. C: l:: J: O SlSitme 
4 hlftitme 5 i:c7)PB^^^5I^>i^^^«^c-^c05S:^l^4- 
^tiimtii)'^ 1 M p amTtc^i> ct a icjSi:^tR-r 

^i:m^i-htii^<7)^y^- (^m*) ifimfi^tixi^ 
I. . mmmw. ion. -t y->f-tc x o aijs? nfcwitm 

6 5c7)^ffl*^^,c0^i§{S[Stcaov^Ti2JSigK^a6 7 
SrfiJPL. iljjtme 5co*ffi;{)-<^<7)ii§h*<®i;-S(:: 
^ I. J: 0 'J -/U 6 8 <^®^mmt:mmtl Z b *i^X'^ 
!>, Ztil,zX^imi>zmz-^(omilt:¥lhZbi}<X' 

mmn.e5(7)mmbij4 Ymb<r>mx-^]^m 
m-n^i^^m^ '0 V a *w ^ l < , mn£. mm 

me 5 ^ y ^^Ti^f^W H?i±2:llil)$ii:^ J; o tc^^ 

[0 086] Ix-if3fei!l7 1, i^A'>y:?-7 4, yN°V-. 
^-^-7 6Jtt^rVT^i5'-7 5(i:, -efim, 115 

{c^^L/::i?jt^a5 0 0 bmm(^i,(^^m^^xmm-h 

[0087] :*»*»i.Mjt^a6 0 0 iz^^x . mmi,z 
\y-fm^7 uzj: 0 u—fyt^mntthbmmmim 
m^. mmmwthbmmMe 5im:hi,zx disk 
rmiz^mt^, z^b^. mmmmioii. mi^m 
6 5(om.Tm^<^i^mi:wmme5i>zmifWz^ 
y^-i,zx m^sii. iiitme 5t/^mip(^(^^^im 
^^-^iz^j:ix 0 \.zmm.mM^m.m ~)v<^mmMB.^ 

[ 0 0 8 8 ] feUi. *^B^i2ov^riisfe(5iit J; ^mm 

izmmLfzif. i^^miMzmi^^mw iiimm 
mx'\i. mmii^^'OTmzm^x'Xy-^^^^mLtz 
wmi^mui7ii^^j:mm^±izmML. wmi^ 

{0 0S9] ttz. mm 5 1'* Uzm^mzi5\, ^•c 

ffi&?tm6 5g*c7)ftt^pg-ri.Ci:tCj:-:.TII*t 




«WgigLfcD-r9 4^li^?tm9 1 , 9 2{Cjtft?t 

feiffis-iiijtmesc^iiiigiiiiiigPtjj-tigfiggti.. ciOcka^r 

tgfc^i.. mm. mmM-(DmmtA'^y^-^^yyx 
(Dm&<nmifm^^ztphXof,z. ii^y9-)^vyx<r> 

^■km^-th c i: 13 i 0 . mmz i m p aiaro^i^ 

•r-l. ^ i: t= i o T t . Si^t«S>'J^=3r5g:»J k^■x. h^lhifi 

[0 0 9 0] tfz. mtmi 5 x'^. LtzM^mii . i * 
(7^wmmkm.thmm.<^mmfztK t^t^hmw. 

wmmm^z^^^h:ittK'%h, -t^shib. 

mx-%m-thi.oi,z. mui. mL<r>mmw.m.mhz 
mm^tifz^c^ju^m^m^km^^xmrn-h. tfz. 

i}^(i,tmkm'otii'txo^zmm-i. ^v^ti. mm^ 
m L^-!>^timio\^i,zmm^tifzmcofK^^ u -ju^m^^x 
mwi(^m&k-^mm^t i,zmmzm'oii!,i'X o ix 

mm. ±M<^mm<7)mmmx'^^iih, mmmh 

tfzmmc^mitf^-'^mmxttA.xumtihXo iz. 
mnmio\^i<zm!K<7)mmm^:m^^xmfS.tn^, ms. 
mnrnmi^trz. mm(7)wm<^v-)i'km^^x^v-/i' 
x-mmrnx'tm^mm^xomf^Lm, m^M. 
mm^mmt^m\^i>z^m^tit:mm -j\^km 
\>^x-^mmx'mmm&kmnzm mxo t>zmfs. 

LXhX^\ ^ti^ticr>}^Mmi,zi^-'fyti:mMti>t: 

Mzmm^(7)]y-i'^mkm^^xi:>x^^i}K mm. i 
^(rtu-^m^km^i^x \y-^^<7)m±i>zmm<^im 
mm^titiijj^^zmmmk^ti^-vyv ^j^jnvy 
xnwh^tt,zx^. v-^mt. wm<7)mi5\^><zn 
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